INTRODUCTION {#sec1-1}
============

Vaginal agenesis is a congenital problem, usually seen in cases of Mayer--Rokitansky--Kuster--Hauser (MRKH) syndrome (a Müllerian duct defect, associated with vaginal agenesis and occurs in 1/4000 to 10,000 births).\[[@CIT1]\] These patients often present in adolescence with the complaint of amenorrhea. About 15% of the patients presenting to the gynecologic outpatient department with a complaint of amenorrhea have MRKH syndrome.\[[@CIT2]\] MRKH syndrome is one of the most common indications for neovaginoplasty. The other indications for a neovagina reconstruction are cloaca, intersex disorders, and the acquired cases of vaginal loss as a result of pelvic exenteration for gynecologic cancer or postpartum necrosis. Many operative and nonoperative methods of vaginal construction have been described to date. A nonoperative method (Frank technique) used for a rudimentary vagina is serial dilatation.\[[@CIT3]\] Pedunculated skin grafts with dilatation,\[[@CIT3]\] full-thickness and partial-thickness skin grafts (Abbe--McIndoe method),\[[@CIT3]\] peritoneum,\[[@CIT3]\] bladder mucosa,\[[@CIT3]\] amnion,\[[@CIT4]\] and synthetic material\[[@CIT5]\] have been used to construct the neovagina. These modalities require long-term dilatation and stenting to prevent canal closure. The use of isolated bowel segments has been shown to provide excellent results, circumventing the need for regular dilatation and providing natural lubrication.\[[@CIT6]\] Objective of this study is to describe our experience with sigmoid vaginoplasty. We present our results of sigmoid vaginoplasty performed in patients with MRKH syndrome, with emphasis on the sexual and social outcomes of these patients in a developing country scenario.

MATERIAL AND METHODS {#sec1-2}
====================

This was a retrospective study from 2002 to 2008. All the 8 patients included in the study were having MRKH syndrome. All the patients underwent sigmoid colon vaginoplasty under general anesthesia. Preoperative workup included physical examination, karyotyping, abdominal and pelvic ultrasonography, and endocrinological and psychologic assessments. Informed consent, after an explanation of the potential benefits and risks of sigmoid vaginoplasty and the surgical or nonsurgical alternatives to create a neovagina, was obtained from all the patients and parents. Six weeks after the procedure, patients were allowed to start intercourse as soon as they wished. No routine vaginal dilatation was advised. The patients were followed for the effectiveness of surgery and complications, if any.

Surgical technique {#sec2-1}
------------------

The approach was abdominoperineal in all the patients. Pfannenstiel or lower midline longitudinal incision was made to open the abdomen. After opening the abdomen, about 10--15cm long segment of sigmoid colon was mobilized on its vascular pedicle \[[Figure 1](#F0001){ref-type="fig"}\]. Vascular pedicle plane of the sigmoid graft was taken in between the left colic and the superior rectal artery. Sigmoid graft had at least 2 sigmoidal arteries for better survival. The continuity of the colon was restored by a hand-sewn double-layer end-to-end anastomosis using 3-0 absorbable sutures. Depending on the individual patient's vascular anatomy, either an isoperistaltic or antiperistaltic orientation was used. The proximal end of the sigmoid segment was closed in 2 layers. Lower end of the graft was brought down to the perineum, after creating a rectovesical tunnel between urethra, bladder anteriorly, and rectum posteriorly. The edges of the vaginal pit were sutured to the distal end of the sigmoid segment and the lumen packed with gauze pieces for 1--2 days postoperatively. A Foley's catheter was kept in the bladder for 4 days. At discharge from the hospital, the patients were instructed to irrigate the neovagina daily for 8 weeks and weekly thereafter \[[Figure 2](#F0002){ref-type="fig"}\].

![Peroperative photograph showing sigmoid segment on its vascular pedicle](JIAPS-15-19-g001){#F0001}

![Immediate postoperative picture showing newly created vagina](JIAPS-15-19-g002){#F0002}

RESULTS {#sec1-3}
=======

The total duration of this study was 7 years. The total number of patients included in this study were 8. The age range was 12--17 years (mean 14.4 years). All the patients presented with amenorrhea. The mean follow-up duration was 4.2 years. One patient was lost to follow-up. None of the 8 patients had any significant peroperative complication. Two patients had prolonged postoperative ileus, managed conservatively. One patient had minor abdominal wound infection, which responded well to local wound care and systemic antibiotics. One patient had mucosal prolapse of the neovagina that required trimming.

Neovagina was cosmetically acceptable to the parents of the 7 patients. One patient had unacceptable appearance of vulva due to badly scarred perineum, which was not up to the mark cosmetically. None of the patients had vaginal stenosis during follow-up visits. Also, none of them had excessive mucus discharge. Out of these 7 patients who are in regular follow-up, 2 are sexually active and satisfied. Although postsurgical results are acceptable to the parents and patients cosmetically, the long-term sexual and psychologic outcomes are yet to be assessed.

DISCUSSION {#sec1-4}
==========

Vaginal atresia due to Müllerian aplasia is found in patients with MRKH syndrome.\[[@CIT7]\] Surgical treatment of this patient population constitutes a significant technical challenge, the outcome of which affects both the physical and psychosocial health of the patient. The ideal reconstructive procedure should provide a vagina that has an appropriate length and that requires minimal, if any dilatation. It should not scar, stenose, or contract and should provide a satisfactory cosmetic result, leaving the external genitalia intact.\[[@CIT8]\]

The traditional treatment for this condition is the split-thickness skin graft.\[[@CIT1]\] This procedure has high rates of graft failure and stenosis. Frequent dilatations and need to wear a vaginal mold at night are other disadvantages. Incidence of dyspareunia directly correlates with the length of the neovagina, with an incidence of 100% if the vaginal length is less than 6 cm.\[[@CIT9]\] It is extremely difficult to have good length of vagina after few years of surgery (traditional) and even after having a good length, vagina is dry and painful on coitus.\[[@CIT9]\]

Colon, cecum, or ileum may be used for bowel vaginoplasty but the sigmoid colon is preferred over the others because it satisfies the following criteria according to Rajimwale *et al*.: (1) it is self-lubricating; (2) mucus production is less of a problem than with the use of the small bowel; (3) it can grow with the child when used to create a neovagina before puberty; (4) there is a minimal risk of stenosis; (5) it is close to the perineum; (6) it has an easily mobilized vascular pedicle; and (7) it does not require moulds or stenting.\[[@CIT10]\] Sigmoid vaginoplasty provides an esthetically pleasing neovagina with a good length, natural lubrication, and obviating the need for stenting and/or dilatation.\[[@CIT10]\] Laparoscopic approaches for sigmoid vaginal reconstruction were tried.\[[@CIT11][@CIT12]\] Karateke *et al* advised that the preparation of the sigmoid flap should be individualized according to the length of the sigmoid flap and mesosigmoid together with the distribution of the sigmoid arteries and their relation with the left colic and superior rectal arteries.\[[@CIT3]\]

None of the patients in our series complained of local irritation, dryness, or dyspareunia. Excessive mucus discharge was reported in the initial months after surgery but subsided after 3--4 months, similar to that reported by Hanna.\[[@CIT13]\] Mucosal prolapse is one of the late postoperative complications that occurred in one of our case, which was successfully treated by excision. Parsons *et al*. reported 4 (14%) cases out of 28 with mucosal prolapse successfully treated by local excision and fulguration.\[[@CIT14]\] Fixation of the sigmoid neovagina to the sacral promontory and/or the pelvic floor may lessen the occurrence of this complication. It was done in all of our patients.

Psychosexual profiles, as determined by personal interview of these patients, indicated that most of the patients achieved acceptable outcomes with respect to the physical appearance of the vagina. Out of 7 patients who are in regular follow-up, 2 are sexually active and satisfied.

None of the patients in our series had any major postoperative or chronic complications. However, certain potential complications merit discussion. Stenosis of the mucocutaneous junction has been reported.\[[@CIT15]\] However, we did not encounter any such stenosis in our patients. Ulcerative colitis has been reported in the neovagina.\[[@CIT16]\] Similarly, patients with hereditary polyposis syndromes, such as familial polyposis, Gardner syndrome, and nonpolypous colon cancer have the potential to develop polyps or neoplasia in the diverted sigmoid colon. Another potential complication of the sigmoid neovagina is diversion colitis, a rare disorder of unknown etiology occurring after isolation of an intestinal segment from the fecal stream.\[[@CIT17]\] None of the patients in our series had these complications; this could have been because of the low incidence of ulcerative colitis in the population in the Indian subcontinent.

However, continuous follow-up of these patients with regard to these potential complications is necessary.

CONCLUSION {#sec1-5}
==========

Sigmoid vaginoplasty is a safe and acceptable procedure to treat the patients of vaginal agenesis with acceptable cosmetic results and complication rate. We suggest sigmoid colon vaginoplasty as a better treatment modality because of its large lumen, thick wall resistant to trauma, adequate secretion allowing lubrication, not necessitating prolonged dilatation, and short recovery time.
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